Infantile colic is a behavioural syndrome of early childhood that is associated with irritability and cry ing. It self-resolves, but may lead to significant parental strife. The etiology is unknown; however, several investigators have examined the effect of nutrition on infantile colic. For the majority of in fants, nutritional interventions appear to have no benefit on infantile colic. However, a minority of in fants may display symptoms of infantile colic sec ondary to a cow's milk protein allergy. In these cas es, a maternal hypoallergenic diet for breastfed in fants and an extensively hydrolyzed formula for bottle-fed infants may result in resolution of colic. There is no proven role for the use of soy-based formulas or of lactase therapy in the management of infantile colic, and these interventions are not recommended. Currently, there are insufficient data to make a recommendation on the effect of probi otics for infantile colic. In all cases of infantile colic, it is important to ensure that there is sufficient parental support available.
• episodes lasting 3 h or more per day and occurring at least three days per week for at least one week; and
• no failure to thrive.
While the etiologies of infantile colic are unknown, health care professionals often attempt dietary inter ventions. The present article updates the previous Canadian Paediatric Society practice point concerning the role of dietary modifications for infantile colic.
Hypoallergenic diets in breastfeeding mothers
In a survey, Clifford et al [2] found no association be tween the prevalence of colic and the source of nutri tion (breastmilk or formula). Furthermore, in a crossover trial [3] , exclusion of cow's milk by 20 breast feeding mothers did not reduce colic.
However, in an unblinded study [4] , exclusion of cow's milk from the breastfeeding mother's diet resulted in the disappearance of colic in 13 of 18 infants. In a sub sequent study [5] , 66 breastfeeding mothers of colic in fants were given a cow's milk-free diet. Colic disap peared in 35 infants, but reappeared in 23 following the reintroduction of cow's milk into the maternal diet. A randomized, double-blind crossover trial [5] of cow's milk whey protein was conducted on 16 of these 23 mother-infant pairs. Of the 10 infants analyzed, nine exhibited colic following maternal ingestion of whey. The loss of six infants from the analysis and no report of crying times weakened the study [6] .
Hill et al [7] studied the effect of diet change in 38 bottle-fed and 77 breastfed colic infants. Bottle-fed in fants were randomly assigned to receive either a ca sein hydrolysate or standard formula. Breastfeeding mothers were randomly assigned to receive either a low-allergen diet (milk, egg, wheat and nut free) or an unrestricted diet. In a combined analysis, distress was reduced by 39% and 16% in infants receiving the hy poallergenic and control diets, respectively.
Another randomized, controlled trial [8] 
Comment
Some studies have demonstrated a reduction in colic when breastfeeding mothers consumed a hypoaller genic diet, although there is conflicting evidence. Ma ternal consumption of a hypoallergenic diet may re duce colic in a small number of infants.
Hypoallergenic formulas (extensively hydrolyzed casein/whey protein, and amino acid based) in bottle-fed infants
Twenty-four colic infants who improved on an exten sively hydrolyzed casein formula were randomly as signed to a double-blinded, placebo-controlled crossover trial of whey protein [9] . Eighteen infants re ceiving whey protein and two infants receiving placebo reacted with colic. Four did not react to either interven tion.
In a randomized, double-blinded multiple-crossover tri al [10] , colic infants alternately received a casein hy drolysate or a standard formula over four-day periods.
With the first formula change, there was significantly less crying and colic associated with the casein hy drolysate formula. With the second change, there was less colic associated with the casein hydrolysate for mula but not significantly less crying. By the third change, there were no significant differences between formulas. This study had a dropout rate of 47%, and an intention-to-treat analysis was not performed.
Jakobsson et al [11] randomly assigned 22 colic infants to one of two extensively hydrolyzed casein-based for mulas. Fifteen infants completed the trial; all experi enced a significant decrease in crying duration and in tensity. Furthermore, 11 reacted with increased crying time when challenged with bovine milk and whey pro tein.
Lucassen et al [12] randomly assigned 43 colic infants to either an extensively hydrolyzed whey or standard formula. The hydrolysate formula was associated with a 63 min/day decrease in crying time.
In an uncontrolled study, Estep and Kulczycki [13] fed six colic infants an amino acid formula. All infants im proved, with total crying and fussing time being re duced by 45%. Furthermore, all infants displayed in creased colic behaviour when challenged with bovine immunoglobulin G.
Comment
Extensively hydrolyzed protein formulas may reduce colic in a small number of bottle-fed infants. Of note, partially hydrolyzed formulas are not hypoallergenic [14] and should not be used for the dietary management of colic due to cow's milk protein allergy.
Soy-based formulas in bottle-fed infants
Remission of symptoms was achieved in 50 of 70 (71%) cow's milk formula-fed colic infants who were fed a soy milk formula [15] . All 50 infants redeveloped symptoms on two successive unblinded challenges.
Eleven of 60 hospitalized colic infants receiving cow's milk improved when fed a soy formula [16] . Symptoms did not improve in 32 infants when fed a soy formula, but did disappear when infants were fed a casein hy drolysate formula. Of the 43 infants who responded to the exclusion of cow's milk, 11 showed other features of cow's milk allergy by six months of age and five re mained cow's milk intolerant at 16 months.
In a randomized crossover trial [17] involving 19 colic in fants, the mean weekly duration of symptoms was 8.5 h compared with 18.7 h when fed soy versus cow's milk formula, respectively.
Comment
Soy formulas may reduce the symptoms of colic in some bottle-fed infants. However, the therapeutic use of soy formulas in colic is not recommended because soy protein is a frequent allergen in infancy [9] [18]- [23] . In 2008, the American Academy of Pediatrics [21] stated that "the routine use of isolated soy protein-based for mula has no proven value in the prevention or man agement of infantile colic or fussiness". In 2009, the Canadian Paediatric Society [24] stated that "physicians should consider limiting the use of soy-based formulas to those infants with galactosemia or those who cannot consume dairy-based products for cultural or religious reasons".
Effect of lactase treatment
In a crossover study [25] , no differences in duration and severity of colic symptoms were observed among 10 infants whose feedings (breastmilk or cow's milk for mula) were untreated or treated with lactase. A place bo-controlled crossover trial [26] involving 12 infants showed that taking lactase before breastfeeding had no effect on colic. In a double-blinded crossover trial, 13 infants were randomly assigned to have lactase or placebo added to their formula for one week [27] . Lac tase treatment reduced crying time by 1.14 h/day com pared with placebo. In another double-blinded crossover trial, Kanabar et al [28] randomly assigned 53 infants to 10 days of lactase-treated breastmilk (or for mula) or placebo. In 26% (95% CI 12.9% to 44.4%) of the lactase-treated group, breath hydrogen levels and total crying time were reduced by at least 45%. The re mainder did not respond to lactase.
Comment
The evidence does not support the use of lactase in the treatment of colic. It is important to emphasize that congenital lactase deficiency is rare [29] .
Probiotics and prebiotics in infants
Savino et al [30] randomly assigned 199 formula-fed colic infants to either a new formula containing partially hydrolyzed whey proteins, low lactose levels and pre biotic oligosaccharides (96 infants), or a standard for mula and simethicone (103 infants). At day 14, the mean (± SD) number of crying episodes was signifi cantly lower in the infants receiving the new formula versus the standard formula (1.76±1.60 versus 3.32±2.06, P<0.0001). Unfortunately, one cannot con clude which component(s) of the new formula may have resulted in the decreased crying.
Subsequently, Savino et al [31] randomly assigned 83 breastfed colic infants to receive either Lactobacillus reuteri (41 infants) or simethicone (42 infants). On day 28, 39 patients (95%) in the probiotic group had a de crease in daily average crying time of at least 50% compared with three patients (7%) in the simethicone group.
Comment
There is insufficient evidence to recommend for or against the use of probiotics or prebiotics in the man agement of colic.
Conclusions
Current evidence suggests that dietary modifications may reduce colic in only a very small minority of in fants [32] . Unfortunately, the evidence is often conflict ing and many of the studies were unblinded, suffered from small sample sizes and had inadequate outcome measures. As such, it is very important to avoid mak ing nutritional interventions in the vast majority of in fants with colic.
• For infants with severe colic, if there is a concern of cow's milk protein allergy, an empiric time-limited (two weeks) therapeutic trial of a hypoallergenic di et could be considered [1] [14] [33] .
• For the breastfed infant with colic where there is the relatively rare concern of a cow's milk protein allergy, one can consider eliminating cow's milk from the maternal diet [5] [7] [20] . If this is done, one must ensure that breastfeeding is not prematurely discontinued, and that the mother and infant re ceive the appropriate nutritional support (ensuring sufficient caloric, calcium and vitamin D intake). If there is no definite benefit after two weeks, the di etary restrictions should be lifted.
• For the bottle-fed infant with colic where there is the relatively rare concern of a cow's milk protein allergy, the use of a time-limited (two weeks) empir ic trial of an extensively hydrolyzed formula may be considered [6] [11]- [13] [19][20] [32] .
• The use of soy formulas in the treatment of infantile colic should be avoided [9] [18]- [22] .
• Currently, evidence does not support the use of lac tase in the management of infantile colic.
• There is insufficient evidence to make recommen dations on the use of probiotics or prebiotics.
